ABSTRACT: Background: Breastfeeding is associated with numerous health benefits for the infant and mother. Latina women in the United States have historically had high overall rates of initiation and duration of breastfeeding. However, these rates vary by nativity and time lived in the United States. Exclusive breastfeeding patterns among Latina women are unclear. In this study, we investigate the current and exclusive breastfeeding patterns of Mexican-origin women at four time points from delivery to 10 months postpartum to determine the combined association of nativity and country of education with breastfeeding duration and supplementation. Methods: Data are from the Postpartum Contraception Study, a prospective cohort study of postpartum women ages 18-44 recruited from three hospitals in Austin and El Paso, Texas. We included Mexican-origin women who were born in either the United States or Mexico in the analytic sample (n = 593). Results: Women completing schooling in Mexico had higher rates of overall breastfeeding throughout the study period than women educated in the United States, regardless of country of birth. This trend held in multivariate models while diminishing over time. Women born in Mexico who completed their schooling in the United States were least likely to exclusively breastfeed. Discussion: Country of education should also be considered when assessing Latina women's risk for breastfeeding discontinuation. Efforts should be made to identify the barriers and facilitators to breastfeeding among US-educated Mexican-origin women to enhance existing breastfeeding promotion efforts in the United States. (BIRTH 44:1 March 2017) 
Women of Mexican origin are one of the largest and fastest growing minority populations in the United States (1, 2) . Further, the demographic characteristics of this population have changed in recent years because of slowing immigration, resulting in an increasing percentage of Mexican-origin women born in the United States (3) . In previous decades, the number of immigrants from Mexico was equal to or exceeded the number of Mexican-origin individuals born in the United States. Conversely, from 2000 to 2010, the number of U.S.-born births of Mexican origin was 1.7 times the number of new immigrants from Mexico (4) . This changing demographic profile suggests the sociocultural influences of Mexican-origin women's health behaviors, including breastfeeding, may be changing, as well.
There is a dearth of information available noting the differences in U.S. Hispanic/Latina women's breastfeeding patterns by country of origin (5) . However, as a population, Latina women in the United States have historically had high breastfeeding rates. These rates vary by nativity, years lived in the United States, and characteristics that have sometimes been labeled as indicators of acculturation, with women with stronger ties to their country of origin demonstrating higher rates of breastfeeding initiation and duration (6) (7) (8) (9) . While such associations with Latina women's breastfeeding intentions, initiation, and duration have been well-documented, the evidence is mixed with respect to whether Latina women with stronger ties to their Latin American country of origin exclusively breastfeed more often and for longer durations (8, (10) (11) (12) or if they are at elevated risk for very early supplementation-a phenomenon known as "los dos" (13) (14) (15) . Further, there are unanswered questions as to whether the differences in breastfeeding patterns among Latina women derive from ingrained breastfeeding ideals and norms, or from maternal behaviors and contexts, such as smoking and labor force participation, that are known to influence breastfeeding in the entire U.S. population (16, 17) .
Acculturation is commonly assessed in the literature as a predictor of U.S. Latina women's health behaviors and outcomes. However, many are critical of the concept and measurement of acculturation as a valid representation of an individual's attributes or experiences (18) (19) (20) (21) . Specifically, critics are concerned with the assumptions made about the concept of acculturation, such as that two distinct cultures are involved, and that acculturation is a process of change that individuals move through as a result of exposure to a host culture (18, 20) . Further, there are concerns with the wide variation in how acculturation is conceptualized and measured in research of individuals' health behaviors and outcomes (20) . In studying the relationship of acculturation with Latina women's breastfeeding behaviors in the United States, some represent acculturation with Spanish or English language preference (7, 11, 12) , others with multidimensional scales of the frequency and enjoyment of activities (e.g., reading, writing, speaking, and thinking) in Spanish or English (22) , others with multidimensional scales including measurements of attitudes about gender roles and cultural engagement (23) , and still others with combinations of measures (5, 24, 25) such as a combination of nativity, generation, time lived in the United States, and language use.
Acknowledging the critiques of acculturation, we instead consider U.S. Latina women's background characteristics-specifically where each woman was born and where she completed her most recent year of schooling-to represent the environmental context she experienced during salient social and behavioral formative periods of her life: early life and the school years. Health researchers have previously employed similar measures such as women's nativity and time in the United States. However, using the number of years a woman has lived in the United States may mean something very different for two women who have lived in the United States for 10 years if one woman migrated at age 20 and the other, age 40 . Part of this difference may be because of where each of the women experienced sensitive developmental periods when many of the values and behaviors of adulthood begin, and are shaped (26) (27) (28) . Numerous contextual influences of social and behavioral development (e.g., peers, nonfamilial adults, neighborhood, and educational policy) are experienced in the school environment (29) . Further, it is likely that self-reporting an individual's country of schooling is more robust to recall bias than reporting where one lived during specific ages in youth. Thus, in this study, we consider where women were born (Mexico or United States) and completed their most recent year of schooling (Mexico or United States) to represent women's environmental context during social and behavioral formative years. Women's most recent year of schooling ranged from elementary school to college in our sample. In earlier work with oral contraceptive users in El Paso, this combination of nativity and location of schooling was found to be a strong predictor of cross-border procurement of oral contraception (30) .
In addition to relying on controversial measures of acculturation, the literature assessing the influence of U.S. Latina mothers' country of origin on breastfeeding behaviors to date is limited in other ways. Research in this field tends to focus solely on breastfeeding intentions or initiation (5, 9, 11, 24, (31) (32) (33) . If breastfeeding duration is assessed, it is often for short periods (up to 10 weeks) (12, 22) , is retrospective in assessment (24,34), or does not consider whether women are breastfeeding exclusively or supplementing (6, 23, 35) . Most notable, studies frequently combine women from multiple countries of origin despite the vast cultural differences and health behavior practices among women from different Latin American countries (36) .
This study aims to address these gaps by assessing whether a measure of contextual influences experienced during social and behavioral formative years (country of birth and schooling) predicts Mexican-origin women's exclusive breastfeeding at 3 months postpartum and duration of breastfeeding at four time points in the first 10 months postpartum.
Methods

Data Source and Analytic Variables
Data are from the Postpartum Contraception Study. This study was a prospective cohort study of 800 postpartum women recruited from three hospitals in Austin and El Paso, Texas in 2012. All three hospitals have breastfeeding promotion programs with bilingual staff providing breastfeeding support and education while women are in the hospital after delivery. Women ages 18-44 who wanted to delay childbearing for at least 24 months were eligible for the original study. Participants completed structured interviews with bilingual interviewers following delivery and at 3, 7, and 10 months postpartum. Baseline interviews were conducted in-person at the participants' hospitals of delivery before discharge after giving birth. Interviews at 3, 7, and 10 months postpartum were conducted by telephone. More details of the study procedures can be found elsewhere (37) . For this study, we included Mexican-origin women who were born in either the United States or Mexico in the analytic sample (n = 593).
Participants reported whether they were currently breastfeeding at delivery, 3, 7, and 10 months postpartum. To determine exclusive breastfeeding behaviors, at 3 months postpartum, currently breastfeeding mothers were asked if they had ever given their child anything besides breastmilk.
During the interview following delivery, women reported their country of birth and in which country they completed their most recent year of education-the United States, Mexico, or Other. In the questionnaire, prior to asking the highest degree or level of school that participants have completed, they are asked "In what country did you complete your last year of schooling?" We excluded women reporting "Other" countries of birth besides the United States and Mexico from analyses (n = 21). We created three categories: 1) born in the United States and completed education in the United States (US-US), 2) born in Mexico and completed education in the United States (MX-US), and 3) born in Mexico and completed education in Mexico (MX-MX). Seventeen participants were born in the United States and completed their education in Mexico. We included these participants with those born in Mexico and completing their education in Mexico per prior research with this measure (24) .
We chose potential covariates for multivariate models based on prior research noting their associations with women's breastfeeding practices (6, 15, (38) (39) (40) . We considered both stable, time-constant covariates-factors assessed at one time point during the study-as well as time-changing covariates-situational factors that were assessed at multiple time points. Time-constant covariates included: educational attainment (less than a high school diploma, high school diploma, and more than a high school diploma), household income, age at delivery, city of delivery, parity after delivery, timing and type of prenatal care (obstetrician/gynecologist [OB/GYN], family medicine provider, certified nurse midwife/nurse practitioner, or a collaborative physician-midwife practice), type of delivery (vaginal or cesarean), whether the newborn was admitted to the Neonatal Intensive Care Unit (NICU), whether the participant attended her postpartum checkup, and whether the participant became pregnant again within the first 10 months postpartum. Time-changing covariates assessed at each time point included: current insurance type (public, private, or none), current Women, Infants, and Children (WIC) participation, current relationship status (single, cohabitating, married, or separated/divorced/widowed), current employment status, if they were currently enrolled in school, and current smoking behaviors.
Statistical Analyses
We conducted all analyses using Stata 14.0. We used chisquare tests to determine the significance of bivariate relationships between participant descriptive characteristics and breastfeeding behaviors and also country of origin. As we aimed to assess the influence of predictors on whether women would fall into one of three possible categories of breastfeeding behaviors at 3 months postpartum (not breastfeeding, supplementing, or exclusive breastfeeding), we initially selected a multinomial logistic regression model for its intuitive interpretation of results. However, the multinomial logistic regression model did not meet the independence of irrelevant alternatives assumption which asserts that the ratio of odds of belonging to any of the dependent categories is not systematically influenced by any of the other categories (41) . Consequently, we fit a binomial logistic regression model including only the women currently breastfeeding at 3 months postpartum (n = 288) to assess whether a woman's nativity and country of education predicted breastfeeding women's odds of supplementation versus exclusive breastfeeding after considering time-constant and changing covariates. We conducted a series of likelihood ratio tests which resulted in the inclusion of the city of delivery and work status at 3 months postpartum as covariates as they significantly improved model fit and yielded the most parsimonious model. We next conducted likelihood ratio tests to determine the best-fitting multivariate logistic regression models to determine current breastfeeding (yes/no) at each of the four time points (delivery, 3, 7, and 10 months postpartum). We fit models with the combination of covariates yielding the best-fitting model for each time point (see Table 3 ), and determined women's predicted probabilities of breastfeeding at delivery, 3, 7, and 10 months postpartum holding all covariates at their means. We fit all multivariate models with complete cases, in that only cases with information on each of the included covariates were included in each model at each time point. The number of cases (n) appear for each model in Table 3 . We also conducted multivariate time series models (subject-specific and population-average models) as sensitivity analyses. As all models yielded similar findings, we present only the results from the multivariate logistic regression models in this paper for ease of interpretation.
Results
Descriptive Characteristics
The three groups of participants, women born and educated in the United States (US-US), born in Mexico and educated in the United States (MX-US), and born and educated in Mexico (MX-MX), had considerably different time-constant descriptive characteristics. US-US women had higher levels of education, higher incomes, were younger at delivery with lower parity, and more often had cesarean deliveries than women born in Mexico, regardless of country of education (see Table 1 ). MX-MX women were older, more often married, and had higher parity than women educated in the United States, regardless of country of birth. Women born in Mexico, both MX-MX and MX-US, more often obtained prenatal care from a source other than an OB/ GYN compared with US-US women, and less often attended their postpartum checkups.
Similarly, participants' postpartum time-changing characteristics varied by nativity and country of education. US-US women more often had private insurance, worked at 3-10 months postpartum, attended school at 7 months postpartum, and smoked at 10 months postpartum than women born in Mexico (MX-MX and MX-US) (see Table 1 ). MX-MX women were more often married, and more often uninsured than women educated in the United States, regardless of country of birth (MX-US and US-US). MX-US women were more often participating in WIC at each time point than MX-MX and US-US.
MX-MX women had the highest rates of breastfeeding at delivery (92.9%) in bivariate models. MX-US and US-US women had similar rates of breastfeeding at delivery (80.8 and 79.2%, respectively). These trends continued through 10 months postpartum as rates of breastfeeding steadily declined for all three groups from delivery to 10 months postpartum ( Table 2 ). The unadjusted percentages of women exclusively breastfeeding, supplementing, and not breastfeeding at 3 months postpartum by country of birth and schooling are presented in Fig. 1 . Among all mothers at 3 months postpartum (regardless of infant feeding method), 27.7 percent of MX-MX women were exclusively breastfeeding compared with 19.4 percent of US-US women and 10.4 percent of MX-US women (see Fig. 1 ). However, out of only the women who were currently breastfeeding at 3 months postpartum, US-US women had higher rates of exclusive breastfeeding (41.8%) than MX-US (20.4%) and MX-MX (38.1%) women (not shown).
Exclusive Versus Supplemental Breastfeeding at 3 Months Postpartum
The odds of exclusive (vs supplemental) breastfeeding among the breastfeeding women were 66 percent lower for MX-US women than for US-US women after the inclusion of covariates determined to yield the best-fitting multivariate logistic regression model. However, there was no significant difference in exclusive (vs supplemental) breastfeeding between US-US and MX-MX women (see Table 3 ). Further, the difference in exclusive versus supplementing behaviors for women born in Mexico and completing schooling in the two different countries did not reach significance at conventional levels. Among breastfeeding women at 3 months postpartum, those who delivered in El Paso had 1.9 times the odds of exclusively breastfeeding compared with women from Austin. Also, breastfeeding women who had returned to work by 3 months postpartum had 48 percent lower odds of exclusive breastfeeding compared with breastfeeding women who were not working.
Current Breastfeeding from Delivery to 10 Months Postpartum
MX-MX women had 3.8 times the odds of breastfeeding of US-US women at delivery. This trend continued, but attenuated, over 3, 7, and 10 months postpartum (see Table 3 ). MX-US women had similar odds of breastfeeding throughout the study period as US-US women. The predicted probabilities of breastfeeding at each time point are presented in Fig. 2 . The odds ratios of breastfeeding and exclusively breastfeeding by time-constant and time-changing characteristics appear in Table 3 . Women who delivered in Austin had approximately twice the odds of breastfeeding, compared with women from El Paso. This trend held through 10 months postpartum but did not reach statistical significance at 7 months postpartum. At delivery, primiparous women had over 60 percent higher odds of breastfeeding over multiparous women in the multivariate model. Similarly, mothers whose infants were admitted to the NICU had nearly 70 percent lower odds of breastfeeding of the mothers whose infants were not admitted to the NICU after delivery. Married women had over three times the odds of breastfeeding at delivery of nonmarried women. From 3 to 10 months postpartum, current smoking status, work status, and relationship status each significantly predicted breastfeeding in multivariate models. Smokers had 68-75 percent lower odds of breastfeeding across three time points; married women had 73-78 percent higher odds at 3 and 7 months postpartum; working women had 41-54 percent lower odds at 7 and 10 months postpartum.
Discussion
In this study, we examined the combined association of nativity and country of education with Mexican-origin women's breastfeeding patterns at delivery through 10 months postpartum controlling for influential timeconstant and time-changing characteristics. In bivariate models, women born and educated in Mexico had higher rates of breastfeeding than women educated in the United States, regardless of country of birth, throughout the study period. This trend held in multivariate models although the gap closed over time. In previous research, foreign-born women have demonstrated higher rates of breastfeeding initiation and duration rates than native-born women (6) . However, our findings suggest that country of schooling may be a better predictor of Mexican-origin women's breastfeeding initiation and duration as women born in Mexico and educated in the United States had similar odds of current breastfeeding as women born and educated in the United States at each time point in the study. In some ways, this finding parallels previous research observing that time lived in the United States is inversely related to Mexican-origin women's breastfeeding duration (10) . However, as women born in Mexico come to the United States at different points in their lives, dissimilar to the net amount of time lived in the United States, country of schooling typically represents where a woman lived during periods of social and behavioral development critical to informing many health behaviors in adulthood (28) . Exclusive breastfeeding patterns among breastfeeding women at 3 months postpartum were not as clear as initiation and duration patterns. The phenomenon of "los dos" where women with stronger ties to Mexican norms report supplementing breastfeeding with formula feeding their newborns would suggest that women born and educated in the United States would have the highest odds of exclusive breastfeeding, followed by women born in Mexico and educated in the United States, and that women born and educated in Mexico would have the lowest odds of exclusive breastfeeding. In our analytic sample, breastfeeding women born in Mexico and educated in the United States (MX-US) had lower rates of exclusive breastfeeding than women born and educated in Mexico (MX-MX) and women born and educated in the United States (US-US). This finding suggests that the mechanisms that support exclusive breastfeeding among women born and educated in the United States and women born and educated in Mexico may differ, and should be explored in future research. It is also possible that these two groups of women's supplementing practices are different from one another, which we did not capture in our measurement of supplementation. For example, participants were categorized as supplementing if they primarily breastfed and were beginning to introduce solid foods, or if they were primarily giving formula and occasionally breastfed. As these two supplementing practices provide very different nutritional profiles for infants, future studies should consider these more nuanced differences in supplementation behaviors in their measurements. In previous studies of U.S. Latina women's exclusive breastfeeding patterns, the evidence is mixed with respect to whether Latina women with stronger ties to their Latin American country of origin exclusively breastfeed more often and for longer durations (8, (10) (11) (12) or if they are at elevated risk for "los dos" (13) (14) (15) . The difference in findings we see in this study compared with previous research may be because of differences in measurement of Latina women's ties to their country of origin, to the differences in how exclusive breastfeeding is measured across studies, or to the fact that our sample consists entirely of women of Mexican origin while other studies do not specify Hispanic/Latina women's country of origin. One previous study assessing exclusive breastfeeding specifically among Mexican-origin women found increased years of residence in the United States to be associated with shorter duration of exclusive breastfeeding (10) . Exclusivity was determined prior to 6 months postpartum by asking the mother if she had given her infant formula, whereas in this study, the mothers were considered to be supplementing if they had given their child "anything" besides breastmilk. Such differences in assessing supplementation and the differences in study locations (urban cities in Texas vs an agricultural area of California), may explain differences in findings. Further, as previously mentioned, the location of where a woman completed her most recent year of schooling may or may not be a proxy for how long she has lived in the country-depending on the woman's age and stage of life when she moved to the United States. This study had several strengths. First, we prospectively assessed current breastfeeding behaviors through 10 months postpartum whereas the majority of research reports women's breastfeeding behaviors retrospectively or prospectively assesses behavior for shorter postpartum durations. The data also provided information about women's pre-and postnatal behaviors and contexts, allowing us to comprehensively account for influential factors in multivariate models such as relationship, work, and smoking status. Further, in considering the association of country of origin with mothers' breastfeeding behaviors, we investigated the effects of both nativity and schooling, thereby taking into account the influences of country of birth, educational background, and the environmental context during formative years in predicting mothers' behaviors. However, this study is not without limitations. The participants in this study were patients at three hospitals in El Paso and Austin, Texas. Thus, the results may not be generalizable to women from other regions. Interviews did not take place precisely at 3, 7, and 10 months postpartum (mean = 3.5, SD = 1.4; mean = 7.0, SD = 1.3; mean = 9.9, SD = 0.8, respectively) and the date of breastfeeding cessation or initiation of supplementation after 3 months postpartum was not reported. Future studies should include these dates or child ages to enhance the precision of estimation of women's overall and exclusive breastfeeding rates at each time point. Further, as previously mentioned, the degree and type of breastfeeding supplementation was not assessed in this study and should be included in future research for a more nuanced understanding of the predictors of supplementing behaviors. Future studies could also include women's nativity and place of education with other measures, such as length of residence in the United States and parents' nativity in models to assess the relative importance of these contextual factors on women's breastfeeding behaviors.
In conclusion, our findings suggest that in clinical practice, country of schooling should be considered when assessing Mexican-origin women's risk for breastfeeding discontinuation and in developing culturally resonant, breastfeeding promotion initiatives. The protective factors associated with completing schooling in Mexico should continue to be explored in future research to determine which mediating factors could be translated into breastfeeding promotion efforts for Mexican-origin women completing their education in the United States. Finally, efforts should be made to identify the barriers and facilitators to breastfeeding among U.S.-educated Mexican-origin women, to enhance existing breastfeeding promotion efforts in the United States. 
